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Description 

FIELD OF THE INVENTION 

[0001] This invention relates generally to entertain- 
ment and architectural lighting, and more specifically is 
a device to change the divergence and/or shape of a 
beam of light emanating from a light source. Such a de- 
vice is described in US-A-2 673 923 disclosing the pre- 
characterizing features of claim 1 . 

BACKGROUND OF THE INVENTION 

[0002] Theatrical, television, touring productions, and 
architectural lighting sources often include lighting de- 
vices that emit a light beam with different divergences. 
The light beam divergence is used to obtain a particular 
desired artistic objective. The artistic requirements may 
require that the beam divergence remain static or that it 
change over time. Cost, speed of changing, smooth- 
ness of changing, compact size, weight, and efficiency 
of transmitting light are all factors in the practical usage 
of a beam divergence module. Further, changing the 
shape of the projected beam from round to oval is a de- 
sired attribute of a beam divergence module. The 
changing of shape is required to create a circular spot 
when the light is projected on a surface that is not per- 
pendicular to the beam. 

[0003] In the past, the divergence of a light source 
was changed by manually replacing the light source 
type to obtain a specific artistic result. The use of a spe- 
cific lamp for each type of divergence sought makes it 
impractical to change the divergence of the light source 
during a performance. Therefore more overall lighting 
fixtures are required to accomplish the desired artistic 
results. 

[0004] To change the orientation of an oval shaped 
beam one would need to manually change the radial ori- 
entation of the light source. 

[0005] Accordingly, inventors have created several 
methods to remotely change the divergence of a light 
beam. U.S. patent 4,855,884, issued Aug. 8, 1989, to 
the present inventor Richardson, discloses an improved 
reflector that changes beam divergence. This invention 
is limited in that it does not allow for the changing of the 
shape of the beam and is limited in the range of size 
produced. 

[0006] U.S. patent 4,973,306, issued Nov. 20, 1990, 
to Bornhorst, discloses a series of diffusion panels that 
are introduced from the sides of a beam of light. This 
creates various beam divergences, however, this fails 
to create a range of beams with a smooth field of illumi- 
nation. Further, this system comprises a complex mech- 
anism that is costly and unreliable. It also provides no 
method to change beam shape. 
[0007] U.S. patent 5,073,847, also to Bornhorst, dis- 
closes another diffusion mechanism. A series of rotata- 
ble diffusion panels are arranged in a radial array. Ro- 



tation of the panels into the light path diffuse the light 
beam. This mechanism also proves to be expensive and 
provides no method to shape the beam. There is also 
an insufficient range of beam sizes to provide a smooth 

5 transition from narrow to full diffusion. 

[0008] U.S. patent 5,665,305, issued Sep. 9, 1997, to 
Belliveau, et al., discloses a method of intervening one 
or two lenticular panels to change beam divergence and 
or beam shape. These panels are oriented so as to be 

10 orthogonal to one another when engaged. This method 
does not allow for continuous changes in beam size or 
shape. 

[0009] Accordingly, it is an object of the present inven- 
tion to provide a light beam divergence and shaping 

15 module that is compact, and that is inexpensive to pro- 
duce and to maintain. The module is of simple construc- 
tion, and is therefore very reliable. 
[001 0] It is a further object of the present invention to 
provide a module that provides a wide range of beam 

20 divergence, and that changes from one divergence to 
another quickly and smoothly. 
[001 1 ] It is a still further object of the present invention 
to provide a device that efficiently transmits light. 

25 SUMMARY OF THE INVENTION 

[0012] The present invention is a lighting module that 
diffuses a light beam to modify the size and shape of the 
projected beam. The device includes a light source and 

30 a reflector to direct the light along an optic path. A pri- 
mary lens element reduces the cross section of an ef- 
fected light region as the light enters a diffusion assem- 
bly area in the optic path. Diffusion elements in the dif- 
fusion assembly are deployed in varying combinations 

35 and to varying degrees to produce the shape and size 
of light beam desired by the user. The action of the lens 
segment allows the diffusion elements to be physically 
positioned in the optic path but to have no effect on the 
light until the diffusion elements are rotated so that dif- 

40 fusion element segments align with lens segments, and 
the diffusion element changes the light being projected 
from the lighting module. 

[0013] An advantage of the present invention is that 
it provides a single, compact unit that allows the user to 

45 project various sizes and shapes of light beams. This 
eliminates the need for multiple pieces of equipment. 
[0014] Another advantage of the present invention is 
that it is simple and inexpensive to manufacture and is 
therefore reliable and easy to maintain. 

50 [0015] Still another advantage of the present inven- 
tion is that the lens segments allow the diffusion ele- 
ments to be installed in the optic path, the diffusion ele- 
ments having no effect when in a non-deployed position. 
[001 6] These and other objects and advantages of the 

55 present invention will become apparent to those skilled 
in the art in view of the description of the best presently 
known mode of carrying out the invention as described 
herein and as illustrated in the drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

Fig. 1 is a perspective view of the divergence and 5 
shaping module of the present invention, including 
an accompanying light source. 
Fig. 2 is a plan view and the relationship of the var- 
ious key components of the module of the present 
invention. 

Fig. 3A depicts the primary optical element as 
viewed along the optical axis. 
Fig. 3B is a perspective view of an alternate primary 
optical element. 

Fig. 3C is a perspective view of another alternate 
primary optical element. 

Fig. 4A shows a segment of the optical ray trace of 
the system with two refractive optical elements. 
Fig. 4B shows a segment of the optical ray trace of 
an alternate system with two reflective optical ele- 
ments. 

Fig. 4C shows a segment of the optical ray trace of 
another alternate system with one reflective optical 
element. 

Fig. 4D shows a segment of the optical ray trace of 
a system with one refractive optical element. 
Fig. 5 is a detail view of the horizontal radial diffu- 
sion element assembly as viewed along the optical 
axis. 

Fig. 6 is a detail view of the vertical radial diffusion 
element assembly as viewed along the optical axis. 
Fig. 7 is a perspective view of a radial diffusion el- 
ement. 

Fig. 8A is a cross section view of a leading edge of 
a radial diffusion element segment with ray trace. 
Fig. 8B is a cross section view of a trailing edge of 
a radial diffusion element segment with ray trace. 
Fig. 9A shows a segment of the optical ray trace of 
the double refractive element system with a diffu- 
sion segment partially deployed in the light path. 
Fig. 9B shows a segment of the optical ray trace of 
the double reflective element system with a diffu- 
sion segment partially deployed in the light path. 
Fig. 9C shows a segment of the optical ray trace of 
the single reflective element system with a diffusion 
segment partially deployed in the light path. 
Fig. 9D shows a segment of the optical ray trace of 
the single refractive element system with a diffusion 
segment partially deployed in the light path. 
Fig. 10 illustrates a device constructed according to 
the present invention. 

Fig. 11 illustrates another device constructed ac- 
cording to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] The present invention is a light beam diver- 
gence and shape controlling module used in conjunction 



with a light source as is illustrated in Figs. 1 and 2. Re- 
ferring first to Fig. 1, a light source 10 is shown for ref- 
erence in describing the operation of the system. The 
source may be of any type or size, and would be known 
by persons knowledgeable in the art. The light source 
10 is located within a reflector 12. The reflector 12, as 
is the case with the light source 10, may be of any com- 
mon type or size. A parabolic reflector is depicted in the 
drawings. Any light source that generates generally par- 
allel light, such as a light source with a condenser lens, 
can also be used in the module. These light sources are 
well known to those skilled in the art. 
[0019] Inbound light rays 14 (see Fig. 2) emanate 
from the reflector 12 in substantially parallel paths along 
an optical path including a primary optical element 16, 
a diffusion element 18, and a secondary optical element 
20. The light rays exit the secondary optical element 20 
as outbound light rays 22. 

[0020] A lens segment 161 of the primary optical ele- 
ment 16 is shown in detail in Fig. 3A, as viewed in its 
position along the optical path longitudinal axis. In the 
preferred embodiment of the invention, the primary op- 
tical element 16 is comprised of twenty-four identical 
lens segments 161. The lens segments 161 are wedge 
shaped, and they are positioned adjacent to one another 
radially around a center 162 of the primary optical ele- 
ment 16. A focal line 163 of each lens segment 161 orig- 
inates at the center 162 of the optical element 16, and 
emanates outward along a longitudinal center of the 
lens 161. The primary optical element 16 is preferably 
a unitary element formed from a solid piece of material, 
typically by a molding process. Figs. 3B and 3C show 
alternate constructions for the primary optical elements. 
[0021] Fig. 4A is a ray trace that shows a side view of 
a pair of typical lens segments 161 . Shown are the in- 
bound light rays 14 entering from the left and striking the 
lens 161. Refracted light rays 24 exit the lens 161 and 
converge at focal point 26. All the focal points 26 lie on 
the corresponding focal lines 163 of the lens segments 
161. The light rays then become divergent light rays 28 
as they exit the focal point 26 and strike a lens segment 
201 of the secondary optical element 20. The secondary 
optical element 20 is shown to be identical to the primary 
optical element 16, and is mirrored with the primary op- 
tical element 16 around the focal points 26. 
[0022] The secondary optical element 20 may in fact 
be different from the primary optical element 16. This 
difference would depend on the specific application of 
the light module. If a user did not require generally par- 
allel light, he could eliminate the secondary optical ele- 
ment altogether, which would result in a more diffuse 
light beam. This situation is illustrated in Fig. 4D. 
[0023] The outbound light rays 22 emanate from the 
secondary lens segment 201, again with paths essen- 
tially parallel to the optic path axis. The type of optical 
elements shown herein are of the simple non-symmetric 
biconvex type, but many other types may be employed 
to obtain the desired results. A person knowledgeable 
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in the art of optics could devise an endless number of 
optical elements to obtain the desired result of a reduc- 
tion of the cross section and/or redirection of the light 
rays. 

[0024] A first alternate embodiment of the optical ele- 
ment of the present invention is shown in Figs. 3B and 
4B. Fig. 3B shows a perspective view of two of the re- 
flective segments 161' emanating from the center 162' 
of the primary optical element 16\ The widths of the 
open segments 1 63' are equal to or less than the angular 
width of the reflective segments 161'. The open seg- 
ments 1 63' are shown as being of equal width compared 
to the reflective segments 161'. The reflective segments 
16V are equally spaced around the center 162' of the 
element 16' with the open spaces 163' separating the 
reflective segments 16V. 

[0025] Fig 4B is a ray trace that shows a side view of 
the operation of the first alternate embodiment of the 
device. Inbound light rays 14 pass unobstructed through 
the open segments 163' of the primary reflective optical 
element 16'. (Two reflective segments 16V are shown.) 
The light rays also pass unobstructed through equiva- 
lent openings in a secondary reflective optical element 
20\ The secondary reflective optical element 20' is 
equivalent to the primary element 16' except that the 
secondary element 20' is oriented in the opposing direc- 
tion along the axis of the optical path. As with the first 
preferred embodiment, the secondary element 20' may 
have a different configuration from the primary element 
16', depending on the requirements of the specific ap- 
plication. 

[0026] Inbound light rays 14 reflect off a reflective sur- 
face 16V of the primary reflective optical element 16'. 
The upper inbound light rays 14 reflect across an open 
space between a lower surface of an upper reflective 
segment 16 V of the primary reflective element 16' and 
an upper surface of a lower reflective segment 20V of 
the secondary reflective element 20'. The lower inbound 
light rays 14 reflect off an upper surface of a lower pri- 
mary reflective surface 16V, across the open space, 
and reflect off a lower surface of an upper secondary 
reflective surface 20 V. The secondary reflective surfac- 
es 20V are parallel to the primary reflective surfaces 
16 V; therefore the outbound light rays 22 propagate to 
paths parallel to those of the inbound light rays 14. It 
should be noted that some of the light rays pass through 
the open space unaffected by the optical elements. It 
should also be noted that the light rays before and after 
the optical elements are parallel in direction but rear- 
ranged in location; that is, upper inbound rays end up 
being lower outbound rays, and vice versa. 
[0027] A second alternate embodiment is shown in 
Figs. 3C and 4C. Fig. 3C shows an optical element 
16" similar to the first alternate embodiment, optical el- 
ement 16'. However, optical element 16" has individual 
reflective segments 1 6 1 " that are taller than those of op- 
tical element 16\ As in the first alternate embodiment, 
the reflective segments 161" are separated by open 
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spaces 163" and are radially located about the center 
162" of the optical element 16". 
[0028] Fig. 4C is a ray trace that shows a side view of 
the operation of two reflective segments 161" of the pri- 

5 mary optical element 16". Inbound light rays 14 pass un- 
obstructed through the open space between a lower sur- 
face of an upper reflective segment and an upper sur- 
face of a lower reflective segment 161". Upper inbound 
light rays 14 reflect off a lower surface of the upper re- 

10 flective surface 1 61 " of the reflective element 1 6". Lower 
inbound light rays 14 reflect off an upper surface of the 
lower reflective surface 161". The narrow angle of diver- 
gence provided by the taller reflective segments 
161" may be desirable in some lighting applications. 

15 [0029] Both of the alternate embodiments shown use 
reflective elements as opposed to the refractive ele- 
ments of the first preferred embodiment. In any embod- 
iment using reflective elements, the amount of diver- 
gence of the light can be varied by changing the angle 

20 of the reflective surfaces to best fit the particular appli- 
cation. Modifications or imperfections in these reflective 
elements therefore have a more significant effect on the 
light path than similar changes in the refractive ele- 
ments. Since the angle of reflection is equal to the angle 

25 of incidence, a 1° change in the angle of the reflective 
segment leads to a 2° change in the light path. 
[0030] Each of the embodiments of the primary optical, 
element 16, 16', 16" of the present invention include 
lens or reflective segments 161, 16V, 161" that reduce 

30 the cross sectional area of an effected light region by at 
least one half. The structure of the primary optical ele- 
ments, the utilizing of a plurality of segments within the 
lens, makes it possible for optical filters or other optical 
elements to be installed in the optic path while having 

35 no effect on the light until the filter or other elements are 
deployed. Once deployed, the filters change the project- 
ed light's properties. 

[0031] All the optical components of the present in- 
vention are depicted in the drawings as radial arrays, 

40 but could just as easily be constructed as linear or matrix 
arrays, as regards the diffusion elements. If the arrays 
are linear or matrix, deployment of the diffusion ele- 
ments is by linear motion, as opposed to the rotational 
motion used by the radial arrays. Deployment of the ra- 

45 dial diffusion elements is described below in the "Oper- 
ation of the Invention" section. 
[0032] Referring again to Fig. 4A, the diffusion assem- 
bly 18 is centered around the optic path. The diffusion 
elements are oriented perpendicular to the longitudinal 

50 axis of the optic path. When in the non-deployed posi- 
tion, the diffusion elements are not in the path of the re- 
fracted light rays as they exit the primary optical element 
16 and are reduced to focal points by the lens segments 
161. 

55 [0033] Fig. 5 shows a front view of a horizontal diffu- 
sion element 180 that is employed in the diffusion as- 
sembly 1 8. The construction is typical of any one of the 
multiple types of diffusion elements that can be utilized. 
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A typical segment 1801 of a horizontal diffusion element 
180 is wedge shaped and is radially located about the 
center 1802 of the diffusion element 180. The multiple 
wedge shaped diffusion element segments 1801 are at- 
tached to a frame 1804. The diffusion segments 1801 5 
are separated by non-diffusing areas 1803. The non-dif- 
fusing areas 1803 may be either areas of clear material 
or open areas void of any material as shown. The 
number of diffusion element segments 1801 utilized is 
equal to one-half of the number of lens segments or re- 
flective segments utilized in the optical elements. 
[0034] The centers of the diffusion elements used and 
all the optical elements employed are coaxial. The line 
containing those centers defines the center line of the 
optic path in the device. The frames of the diffusion el- 
ements are constrained to rotate about the center line 
of the optic path. Any number of methods can be chosen 
to constrain the diffusion elements to this type of motion. 
Rotational movement of any of the diffusion elements 
about the optical axis results in the diffusion elements 
being introduced into the light path, and therefore inter- 
rupting the light 

[0035] A vertical radial diffusion element 1 90 is shown 
in Fig. 6. It is identical in construction to the horizontal 
radial diffusion element 180 except that the vertical dif- 
fusion element 190 is oriented with its diffusion element 
segments 1901 located in top and bottom quadrants of 
the vertical diffusion element 1 90 as opposed to the hor- 
izontal diffusion element segments 1801, which are lo- 
cated in left and right quadrants of the horizontal diffu- 
sion element 180. 

[0036] All of the diffusion element segments 1801, 
1901 have a leading edge (as shown in Fig. 8A), and a 
trailing edge (as shown in Fig. 8B). The leading edges 
of the segments are defined by assuming clockwise ro- 
tation of the diffusion elements 18, 19. It can be seen in 
the perspective view of Fig. 7 that the surface irregular- 
ities 181 on the leading edges of the segments are less 
pronounced than those on the trailing edges. 
[0037] A cross section view of a leading edge is 
shown in Fig. 8A. The incoming light rays 48 are shown 
striking the surface of the diffusion segment. They are 
generally perpendicular to the surface of the diffusion 
segment. The surface irregularities 181 of the diffusion 
segment refract the light from its initial direction. The 
surface irregularities 181 can be continuous, noncontin- 
uous, linear, nonlinear, random or any type that would 
diffuse the light. Using these types of irregularities to dif- 
fuse the light would be well known to one skilled in the 
art. 

[0038] Refracted light 49 exits the diffusion segment 
at angle a. The surface irregularities 181 are oriented in 
generally a radial direction about the optical axis. This 
results in the refraction, and therefore the diffusion, be- 
ing only in the radial direction. Since the surface irreg- 
ularities are mild on the leading edges, a lesser radial 
refraction of the light occurs as opposed to the more sig- 
nificant radial refraction caused by the larger irregulari- 



ties on the trailing edges. Therefore the radial diffusion 
of the light is greater on the trailing edge of the segment 
than on the leading edge. 

[0039] The amount of surface irregularities 181 
changes radially from the leading edge to the trailing 
edge of the diffusion segment. The rate of change may 
be continuous or non-continuous, and may change at 
any rate. The change function of the magnitude of the 
surface irregularities would be dependant on the partic- 
ular application of the invention. 
[0040] A cross section of a trailing edge , with its larg- 
er irregularities 181, is shown in Fig. 8B. The generally 
perpendicular incoming light rays 48 are shown striking 
the surface of the diffusion segment. Due to the larger 
size of the irregularities 181 on the trailing edge, refract- 
ed light 49 exits the diffusion segment at angle b. Trailing 
edge exit angle b is larger than leading edge exit angle 
a due to the larger irregularities on the trailing edge of 
the diffusion segment. 

[0041] The diffusion elements can be fabricated by 
any one of many means known to those skilled in the 
art to obtain equivalent results in the device. The diffu- 
sion element may for some applications be of constant 
diffusion over its entire surface. 

Operation of the Invention 

[0042] Referring now to Figs. 4A-D, when the diffu- 
sion elements 180, 190 are in the non-deployed posi- 
tion, the center lines of the diffusion element segments 
1801, 1901 are aligned between the focal lines or the 
open spaces of the primary optical element 16, 16\ 16". 
When the diffusion elements 180, 190 are to be de- 
ployed, they are rotated so that the diffusion element 
segments 1801, 1901 begin to intersect the refracted or 
reflected light rays from the lens segments of the prima- 
ry optical element 16, 16\ 16". 
[0043] In Figs. 9A-D, the diffusion element 180, 190 
has been rotated so that a diffusion element segment 
1801, 1901 begins to impinge on the light region. In all 
the embodiments, the diffusion assembly 18 is placed 
in the optic path in an area 30 where the lens or reflective 
segments 161, 161\ 161" have reduced the cross sec- 
tion of the light regions. Thus the rotation of one of the 
diffusion elements 180, 190 causes the diffusion ele- 
ment to affect the light. If more effect from the diffusion 
element is desired, the diffusion element is rotated fur- 
ther so that the diffusion element segments 1801 , 1901 
are completely in the light path. All the diffusion ele- 
ments 180, 190 in the diffusion element assembly 18 
are deployed in this manner. Again, the lens or reflective 
segments of the primary optical elements breaking the 
light into multiple regions of reduced cross section is 
what allows this unique deployment of the diffusion el- 
ements 180, 190. The diffusion elements 180, 190 are 
invisible to the light until the diffusion elements 180, 190 
are rotated within the light path. The degree of diffusion 
of the light is therefore related to the degree of move- 
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ment of the diffusion element. 
[0044] The movement of the diffusion elements 180 
in and out of the reduced area can be done manually, 
or it can be controlled by a motor or solenoid utilizing 
remote or computer control. An individual knowledgea- 
ble in the art of motor or solenoid control could devise 
numerous ways to control the deployment of the diffu- 
sion elements 180, 190. 

[0045] Rotation of the horizontal radial diffusion ele- 
ment 180 into the light path results in the light being dif- 
fused into an oval beam with its longer axis in the hori- 
zontal direction. When the vertical radial diffusion ele- 
ment 1 90 is rotated into the light path, the light is diffused 
into an oval beam with its longer axis in the vertical di- 
rection. The rotation of both diffusion elements 1 80, 1 90 
into the light path results in an increase in diameter of 
the light beam. Again, if linear or matrix arrays are uti- 
lized, the movement of the diffusion elements 180, 190 
into the light path would be linear movement as opposed 
to rotational. 

[0046] Movement of the entire diffusion assembly 1 8 
or of both the vertical diffusion element 1 80 and the hor- 
izontal diffusion element 190 simultaneously allows the 
shaping of the beam at angles other than horizontal and 
vertical. Rotating the entire diffusion assembly 18 or 
both the vertical diffusion element 180 and the horizon- 
tal diffusion element 190 simultaneously through 45° 
would result in the light beam being shaped at 45° and 
135°, as opposed to 0° and 90°. 
[0047] The above disclosure is not intended as limit- 
ing. Those skilled in the art will readily observe that nu- 
merous modifications and alterations of the device may 
be made while retaining the teachings of the invention. 
Accordingly, the above disclosure should be construed 
as limited only by the restrictions of the appended 
claims. 



Claims 

1. A device to project various sizes and shapes of a 
light beam comprising: 

a light source (1 0) that generates generally par- 
allel light along an optic path, 
a primary optical element (16) comprising an 
array of optic segments (1 61 ) to create an area 
in said optic path where said light from said light 
source (10) is divided into a plurality of light re- 
gions, each said light region is reduced in area 
after passing through said optic segment (1 61 ), 
and 

a diffusion means (18) comprising at least one 
diffusion element (180, 190), each said diffu- 
sion element (180, 190) comprises an array of 
diffusion element segments (1801, 1901), said 
diffusion means (18) is located in said optic 
path past said primary optic means (16), where- 



in 

said diffusion means (18) is deployed by mov- 
ing said diffusion means (18) from a non-de- 
ployed position in which said diffusion elements 

5 (180, 190) do not impinge said light regions to 

a deployed position in which said diffusion ele- 
ments (180, 90) impinge said light regions, and 
an effect of said diffusion elements (180, 190) 
is controlled in degree by controlling an amount 

10 of impingement of said diffusion elements (180, 

190) on said light regions, 

characterized in that 

said array of optic segments (1 61 ) of said pri- 
15 mary optical element (16) is a radial array. 

2. The light projecting device of claim 1 wherein: 

said array of diffusion element segments (1 801 , 
20 1901) of said diffusion means (18) is a radial 

array. 

3. The light projecting device of claim 1 wherein: 

25 the number of said diffusion element segments 

(1801) in a first diffusion element (180) equals 
one-half the number of said optic segment 
(161), said diffusion element segments in said 
first diffusion element (180) are equally distrib- 

30 uted in a left and a right quadrant of said first 

diffusion element (180), 
the number of said diffusion element segments 
(1901) in a second diffusion element (190) 
equals one-half the number of said optic seg- 

35 ments (161), said diffusion element segments 

in said second diffusion element (190) are 
equally distributed in a top and a bottom quad- 
rant of said second diffusion element (1 90). 

40 4. The light projecting device of claim 1 wherein: 

a secondary optical element (20) is installed in 
said optic path after said diffusion means (18) 
to redirect said light so that light projected from 
45 said device has a projected direction substan- 

tially the same as a projected direction of the 
light directed at said primary optical element 
(16). 

50 5. The light projecting device of claim 1 wherein: 

said primary optical element (16) comprises 
lens segments. 

55 6. The light projecting device of claim 1 wherein: 

said primary optical element (16) comprises re- 
flective segments. 
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7. The light projecting device of claim 1 wherein: 

said diffusion element segments (1801, 1901) 
comprise surface irregularities (181) to refract 
light (48), said surface irregularities (181) are 
oriented in a generally radial direction such that 
refraction, and therefore diffusion, are in a ra- 
dial direction. 

8. The light projecting device of claim 7 wherein: 

surface irregularities (181) on leading edges 
(FIG. 7, FIG. 8A) of said diffusion element seg- 
ments (1801, 1901) are smaller that said sur- 
face irregularities (181) on trailing edges (FIG. 
7, FIG. 8B) of said diffusion element segments 
(1801, 1901) such that said refraction of said 
light (48) at said leading edges- is lesser than 
said refraction of said light (48) at said trailing 
edges. 



Patentanspruche 

1 . Vorrichtung zum Projizieren verschiedener Grd&en 
und Formen eines Lichtstrahls, umfassend: 

- eine Lichtquelle (10), die allgemein paralleles 
Licht entlang einem Strahlengang erzeugt, 

- ein primSres optisches Element (16), das eine 
Anordnung optischer Segmente (161 ) umfasst, 
urn in dem Strahlengang eine FlSche zu schaf- 
fen, wo das Licht von der Lichtquelle (10) in ei- 
ne Vielzahl von Lichtzonen geteilt wird, wobei 
jede Lichtzone nach Passieren des optischen 
Segmentes (1 61 )fiachenm§Big verringert wird, 
und 

eine Streueinrichtung (18) mit wenigstens ei- 
nem Streu element (180, 190), wobei jedes 
Streuelement (180, 190) eine Anordnung von 
Streuelementsegmenten (1801, 1901) umfasst 
und die Streueinrichtung (18) in dem Strahlen- 
gang hinterderprim§ren optischen Einrichtung 
(16) angeordnet ist, 

wobei die Streueinrichtung (18) durch Bewegen der 
Streueinrichtung (18) aus einer nichtbetatigten 
Stellung, in der die Streuelemente (180, 190) nicht 
an die Lichtzonen stolen, in eine betatigte Stellung, 
in der die Streuelemente (180, 190) an die Lichtzo- 
nen stolen, betatigt wird, und eine Wirkung der 
Streuelemente (1 80, 1 90) durch Steuem eines Aus- 
ma&es des Anstofces der Streuelemente (1 80, 1 90) 
an die Lichtzonen gradmd&ig gesteuert wird, 
dadurch gekennzeichnet, dass 
die Anordnung optischer Segmente (161) des pri- 
mSren optischen Elementes (16) eine radiale An- 
ordnung ist. 



2. Lichtprojektionsvorrichtung nach Anspruch 1, wo- 
bei die Anordnung von Streuelementsegmenten 
(1801, 1901) der Streueinrichtung (18) eine radiale 
Anordnung ist. 

5 

3. Lichtprojektionsvorrichtung nach Anspruch 1, wo- 
bei 

die Anzahl der Streuelementsegmente (1801) 
10 in einem ersten Streuelement (1 80) gleich einer 

halben Anzahl der optischen Segmente (161) 
ist und die Streuelementsegmente in dem er- 
sten Streuelement (180) in einem linken und ei- 
nem rechten Quadranten des ersten Streuele- 
15 mentes (180) gleich verteilt sind, und 

- die Anzahl der Streuelementsegmente (1901) 
in einem zweiten Streuelement (190) gleich ei- 
ner halben Anzahl der optischen Segmente 
(1 61 ) ist und die Streuelementsegmente in dem 
20 zweiten Streuelement (190) in einem oberen 

und einem unteren Quadranten des zweiten 
Streuelementes (190) gleich verteilt sind. 

4. Lichtprojektionsvorrichtung nach Anspruch 1, wo- 
25 bei in dem Strahlengang nach der Streueinrichtung 

(18) ein sekunddres optisches Element (20) instal- 
liert ist, urn das Licht zurQckzurichten, so dass von 
der Vorrichtung projiziertes Licht eine im wesentli- 
chen gleiche Projektionsrichtung aufweist wie eine 
30 Projektionsrichtung des an dem primSren optischen 
Element (16) gerichteten Lichtes. 

5. Lichtprojektionsvorrichtung nach Anspruch 1, wo- 
bei das prim are optische Element (16) Linsenseg- 

35 mente umfasst. 

6. Lichtprojektionsvorrichtung nach Anspruch 1, wo- 
bei das primSre optische Element (16) reflektieren- 
de Segmente umfasst. 

40 

7. Lichtprojektionsvorrichtung nach Anspruch 1, wo- 
bei die Streuelementsegmente (1801, 1901) Ober- 
fldchenunregelmd&igkeiten (181) umfassen, urn 
Licht (48) zu brechen, und die Oberfldchenunregel- 

45 mSfcigkeiten (181) in allgemein radialer Richtung 
ausgerichtet sind, so dass Brechung und damit 
Streuung in radialer Richtung erfolgen. 

8. Lichtprojektionsvorrichtung nach Anspruch 7, wo- 
50 bei OberfiachenunregelmSRigkeiten (181) an Vor- 

derkanten (FIG. 7, FIG. 8A) der Streuelementseg- 
mente (1801, 1901) dQnner sind als die Oberfia- 
chenunregelmSRigkeiten (181) an Hinterkanten 
(FIG. 7, FIG. 8B) der Streuelementsegmente (1801, 
55 1901), so dass die Brechung des Lichtes (48) an 
den Vorderkanten geringer ist als die Brechung des 
Lichtes (48) an den Hinterkanten. 
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Revendications 

1 . Dispositif pour projeter diverses tailles et formes de 
faisceau lumineux comprenant : 

5 

une source lumineuse (10) qui genere une lu- 
miere generalement paralieie le long d'un trajet 
optique, 

un element optique principal (16) comprenant 
un reseau de segments optiques (161) pour 10 
creer une zone dans ledit trajet optique dans 
lequel ladite lumiere d partir de ladite source 
lumineuse (10) est divis&e en une plurality de 
zones lumineuses, chaque dite zone lumineu- 
se est reduite dans une zone apres le passage 15 
& travers ledit segment optique (161 ), et 
un moyen de diffusion (18) comprenant au 
moins un element de diffusion (180, 190), cha- 
que dit element de diffusion (180, 190) com- 
prend un reseau de segments d'eiement de dif- 20 
fusion (1801, 1901), ledit moyen de diffusion 
(18) est situ6 dans ledit trajet optique place 
dans ledit moyen optique principal (16); dans 
lequel 

ledit moyen de diffusion (1 8) est deploye en de- 25 
plagant ledit moyen de diffusion (18) £ partir 
d'une position non-d6ploy6e dans laquelle les- 
dits elements de diffusion (180, 190) ne frap- 
pent pas lesdites zones lumineuses & une po- 
sition d6ploy6e dans laquelle lesdits elements so 
de diffusion (180, 190) frappent lesdites zones 
lumineuses, et un effet desdits elements de dif- 
fusion (180, 190) est command^ en degre en 
commandant I'importance de la frappe desdits 
Elements de diffusion (180, 190) sur lesdites 35 
zones lumineuses, 

caract£ris6 en ce que 

ledit r6seau de segments optiques (161) dudit 
element optique principal (16) est un reseau radial. *o 

2. Dispositif de projection de lumiere selon la revendi- 
cation 1 dans lequel : 



mier element de diffusion (180), et 
le nombre desdits segments d'eiement de dif- 
fusion (1901) dans un second element de dif- 
fusion (190) estegal k la moitte du nombre des- 
dits segments optiques (161 ), lesdits segments 
d'eiement de diffusion dans ledit second eie- 
ment de diffusion (190) sont egalement distri- 
bu6s dans un cadran superieur et inferieur du- 
dit second element de diffusion (190). 

Dispositif de projection selon la revendication 1 
dans lequel : 

un element optique secondaire (20) est instalie 
dans ledit trajet optique apres ledit moyen de 
diffusion (18) pour rediriger ladite lumiere pour 
que la lumiere projet6e par ledit dispositif pos- 
sede une direction projetee substantiellement 
la meme qu'une direction projetee de la lumiere 
dirigee sur ledit element optique principal (16). 

Dispositif de projection de lumiere selon la revendi- 
cation 1 dans lequel : 

ledit Element optique principal (16) comprend 
des segments de lentilles. 

Dispositif de projection de lumiere selon la revendi- 
cation 1 dans lequel : 

ledit Element optique principal comprend des 
segments r6flechissants. 

Dispositif de projection de lumiere selon la revendi- 
cation 1 dans lequel : 

lesdits segments d'eiement de diffusion (1 801 , 
1901) comprennent des irregularis de surfa- 
ce (181) pour refracter la lumiere (48), lesdites 
irregularis de surface (181) sont orientees 
dans une direction generalement radiale pour 
que la refraction, et par consequent la diffusion, 
soient dans une direction radiale. 



ledit reseau des segments d'eiement de diffu- 45 8. 
sion (1 801 , 1 901 ) dudit moyen de diffusion (18) 
est un r6seau radial. 

Dispositif de projection de lumiere selon la revendi- 
cation 1 dans lequel : 50 

le nombre desdits segments d'eiement de dif- 
fusion (1801) dans un premier element de dif- 
fusion (1 80) est eg a I £ la moitie du nombre des- 
dits segments optiques (161), lesdits segments 55 
d'eiement de diffusion dans ledit premier 6I6- 
ment de diffusion (180) sont egalement distri- 
bu6s dans un cadran gauche et droit dudit pre- 



Dispositif de projection de lumiere selon la revendi- 
cation 7 dans lequel : 

des irregularis de surface (181) sur les bords 
avant (figure 7 figure 8A) desdits segments 
d'eiement de diffusion (1801, 1901) sont plus 
petites que lesdites irr6gularites de surface 
(181) sur les bords avant (figure 7, figure 8B) 
desdits segments d'eiement de diffusion (1 801 , 
1 901 ) pour que ladite refraction de ladite refrac- 
tion de ladite lumiere (48) sur lesdits bords 
avant soit inferieure £ ladite refraction de ladite 
lumiere (48) sur lesdits bords arriere. 
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FIG. 1 
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FIG. 7 
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FIG. 10 
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FIG. 11 



